Effects of cigarette smoke on elastase secretion by murine macrophages.
Mice were chronically exposed to cigarette smoke for various time periods up to 4 weeks. As a consequence of the exposure, there was an increase in the number of alveolar macrophages obtained from the lungs of these mice. Light microscopic examination of cultured cells revealed increased numbers of highly pleomorphic cells filled with pigmented residues of cigarette smoke. These cells were more mitotically active, with a five fold increase in the number of alveolar colony-forming cells compared to the controls. When macrophages derived from mice exposed to cigarette smoke were cultured at high density in the absence of serum, they secreted significantly greater amounts of elastase than did the same number of control macrophages. At concentrations as low as 0.50 micrograms/ml, cycloheximide reversibly inhibited elastase secretion from both the control and experimental cultures. The effects of cigarette smoke inhalation on elastase secretion by alveolar macrophages do not appear to be a direct effect of cigarette smoke on these cells. Exposure of normal mouse macrophages in vitro to pulses of aqueous extracts of cigarette smoke, while significantly increasing secretion of elastase by peritoneal exudative macrophages, did not augment that of resident or exudative alveolar macrophages. These results suggest that the increased elastase secretion observed with the use of cultured macrophages derived from mice exposed to cigarette smoke is the result of either indirect activation of resident macrophages or the recruitment of a highly activated exudative population into the lungs of the exposed animals.